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Abstract
One of the most important issues facing the Information Systems (IS) field is the gender
imbalance in the Information Technology (IT) workforce. Many ethnic minorities are
underrepresented in the IT workforce as well. We use Intersectionality theory to help
examine this problem. Specifically, we explore public perceptions of the toxicity of IT
professions and social barriers that prevent people from pursuing IT careers across
several gender-ethnicity intersections in the United States (U.S.). We find that AfricanAmerican and Hispanic men and women tend to find IT careers more toxic than do
European-American and Asian men and women. Regarding social barriers, women
report greater social barriers for pursuing IT careers than do men, and AfricanAmericans and Hispanics report greater barriers than do European Americans and
Asians. The greatest perception of barriers is among African-American women. Based on
our findings, we discuss the need to reduce barriers through education.
Keywords: IT gender gap, intersectionality, gender, barriers

Introduction
One of the most important issues facing the Information Systems (IS) field is the gender imbalance in
information technology (IT) careers (Gorbacheva et al., 2019). In the U.S., women once made up 37% of
computing bachelor’s degree graduates. Women now receive only 19% of these computing degrees
compared to 57% of all bachelor’s degrees (National Center for Education Statistics, 2016). Upon closer
examination, this issue goes deeper than just gender. IT careers are imbalanced regarding ethnicity as well.
In 2018, 67.0% of computing jobs were held by European-Americans, 22.0% by Asians, 8.4% by AfricanAmericans, and 7.5% by Hispanics (U.S. Bureau of Labor Statistics, 2018). Among women who are ethnic
minorities, this disparity is striking. In 2018, women who were Asian, African-American, or Hispanic made
up 6%, 3%, and 2%, respectively, of the IT workforce (National Center for Women & Information
Technology, 2019). These statistics clearly show a lack of diversity in IT professions.
We note three major problems with this predicament. First, the IT field faces a skills shortage. IT managers
report that finding enough talent is a major concern (Kappelman et al., 2018). Furthermore, the U.S.
Department of Labor projects 1.1 million IT job openings in the U.S. by 2024 and that two-thirds of these
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may remain unfilled due to a shortage of skilled labor (National Center for Women & Information
Technology, 2016.). Recruiting from underrepresented groups could help fill these skilled positions.
Second, although most IT designers are European-American men, most IT users are not. Without diverse
perspectives in IT development, preferences of many end users can be ignored. Bias can also be
incorporated into IT (e.g., voice recognition systems that struggle to recognize voices of women and nonEuropean-American people (Bajorek, 2019). Third, we are missing out on creative solutions to IT problems
that diverse perspectives could provide. Culturally diverse teams could be more creative, but the current
IT field demographics may not capture this benefit. Thus, beyond solving a matter of social injustice,
creating a diverse IT workforce would be good business.
There are several factors that can influence people’s decisions to join the IT industry. Some examples
include social barriers, perceptions of workplace toxicity, and perceptions of openness to diversity. Social
barriers are shaped by cultural norms and societal expectations. For example, cultural norms may
encourage girls to pursue arts and encourage boys to pursue math. These norms are likely to be experienced
by many who grow up in the United States (Ahuja 2002). However, concerns about IT workplace culture
have traditionally been limited to those who have actually worked in the IT field. But in recent years, the
economic dominance of Silicon Valley and its culture may have influenced general population sentiment.
Modern news culture allows for rapid dissemination of business news to the wider population. Numerous
popular press reports have suggested that the IT work culture is toxic (Corbyn, 2018; Lapowsky, 2014;
Mundy, 2017; Solon, 2017). In a recent survey conducted by Dice, a U.S. career website, 69% of IT
professionals rated their workplace as toxic (Swanner 2020). Many factors can contribute to a toxic
workplace environment. Conflicts with people in the workplace and discrimination based on gender and
ethnicity both add to workplace toxicity (Chamberlain and Hodson 2010). We believe that this perception
of the toxic IT workplace has spread to the United States population at large. Indeed, several reports suggest
a backlash against “Big Tech” (Doward, 2018; Mims, 2018). Many view Silicon Valley as the “new Wall
Street”—full of White “tech bros” as well as sexual harassment and discrimination based on gender and
ethnicity (Corbyn, 2018; Mundy, 2017; Solon, 2017). If this is true, our efforts to increase the diversity of
the IT workforce may be further jeopardized. If people from disadvantaged groups have these perceptions
of the IT workplace, they may choose not to enter the field.
While many studies have investigated perceptions of people in the IT industry (Quesenberry & Trauth,
2012; Tapia, 2006; Trauth, 2002; Trauth et al., 2008, 2009), few studies have considered the perceptions
of the general population about IT careers. It is important to understand what people think about the IT
workplace in general, because their perceptions of the field could influence their decisions regarding
whether to join the IT industry in the first place. This study seeks to better understand the diversity
imbalance in IT careers by applying the intersectionality lens to examine the perceptions of the general
population about the IT industry. By considering the intersection of gender and ethnicity, we can examine
within and between group differences in public perceptions of IT careers simultaneously (Trauth et al.,
2016). For example, even if women and men tend to have different perceptions of IT careers, AfricanAmerican women and European-American women could differ in their perceptions of the field. This
research extends the literature on intersectionality and adds to our understanding of the diversity
imbalance phenomenon.
In this paper, we report preliminary findings found using exploratory survey methods. We will continue
this work by conducting interviews. This will allow us to further develop theory about the perceptions that
women and ethnic minorities outside of the IT field have about IT careers. This paper proceeds as follows.
We begin by discussing intersectionality theory. Next, we discuss our methods used to understand
differences in perceptions of the IT field. We finish by reporting our data on these perceptions and their
implications as well as our plan to collect additional data to strengthen our insights.

Theoretical Background:
Intersectionality Theory
Intersectionality emerged in the late 1980s from critical race studies, a scholarly movement that aimed to
combat racial inequality in American legal culture. The main idea of Intersectionality theory is that the
overlapping nature of identities or social categorizations such as ethnicity, social class, gender, political
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affiliation, and disability creates overlapping systems of discrimination (Crenshaw 1989). Intersectionality,
when applied to ethnicity and gender, proposes that the experience of being a woman might vary depending
upon her ethnicity. In other words, the experiences of an African-American woman might be different than
the experiences of a European-American woman or an African-American man in ways that are beyond the
additive features of being African-American and being a woman (Crenshaw 1989).
Applying intersectionality to a study of gender and ethnicity implies that researchers should examine each
identity individually, otherwise important information might be lost. This is not to say that we can assign
labels to people and assume that everyone in a particular intersection has an identical experience. Rather,
we can think of a group of people having experiences that are drawn from different distributions. Thus,
social and cultural occurrences that are likely to act on a person in one intersection might be different than
those that act on a person from another intersection. Random chance and circumstance play a large role,
but cultural forces are at work that can also impact people in certain groups.
Based on the above discussion, we suggest that different ethnicity/gender combinations will perceive IT
careers, and the barriers there of in different ways. We do not have specific hypotheses about these
differences, only that they will exist. This stage of the research is exploratory in nature and research question
driven: How do different groups perceive barriers to IT careers? After this research stage, we will conduct
interviews to further develop theory on this issue.
Specifically, we examine two types of barriers: the toxicity of IT professions and social barriers to pursuing
IT careers. Numerous popular press reports have suggested that the IT work culture is toxic. In a recent
survey conducted by Dice, a U.S. career website, 69% of IT professionals rated their workplace as toxic
(Swanner 2020). Many factors can contribute to a toxic workplace environment. Conflicts with people in
the workplace and discrimination based on gender and ethnicity both add to workplace toxicity
(Chamberlain and Hodson 2010). So, we decided to investigate differences in perceptions about IT careers
being toxic.
The literature suggests that various social factors influence career decisions in IT. Social factors are deeply
rooted cultural biases that incorporate expectations a society has of women as well as expectations women
have of themselves (Ahuja 2002). Encounters with these barriers start from an early age. For example,
many societies encourage girls to take up subjects such as literature and arts and stay away from computers
and mathematics. We expect that these barriers form for ethnic minorities as well. Therefore, we also
investigated differences in people’s beliefs about social barriers to pursuing a career in IT.

Method:
We used survey methodology to collect data from Amazon’s Mechanical Turk (MTurk). Only MTurk
workers in the U.S. who had completed more than 100 tasks and had an approval rate above 95% were able
to participate. We included attention check questions to remove respondents that were not attentive to the
task. Data were collected in two samples. In Sample 1, we asked only about toxicity of IT professions.
Participants rated their agreement with the following two statements on a scale from 1 (strongly disagree)
to 7 (strongly agree) 1) Information technology professions are more toxic to women than other types of
professions 2) Information technology professions are less open to diversity than other types of professions.
We collected a second sample to gather data about people’s perceptions of social barriers for pursuing IT
careers. In addition to questions about toxicity, participants in Sample 2 responded on a scale from 1 (not
at all) to 7 (a great deal) to what degree they believed society imposes barriers upon the ability of 1) “people
like you” 2) “people of your gender” 3) “people of your race”, and 4) “people of your social class” to pursue
information technology careers. Because both samples answered toxicity questions but only Sample 2
answered social barriers questions, the sample sizes for the two question types differ. Regarding toxicity
questions, there were 1,549 usable responses. There were 1,050 usable responses for social barriers
questions.

Results:
Table 1 shows the cell sizes for each group for both question types. Means and standard deviations for
responses to each question are also displayed. These descriptive statistics are broken down by gender for
the full sample as well as for each ethnicity. For all analyses including ethnicity, we only included genderForty-First
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ethnic intersections that included at least 20 people in each cell. First, we conducted t-tests for gender
differences on each question, followed by analyses that considered gender, ethnicity, and their interaction.

Table 1. Mean and standard deviation values for various subgroups
With respect to toxicity of IT careers, we find that IT is not perceived as being more toxic to women than
other types of careers as evidenced by mean responses hovering at or below the neutral point (i.e., four) for
this question. Although it is good to know that IT is not perceived as more toxic to women than other
professions, much work needs to be done in order to reduce the toxicity of IT workplace
environments. Women and men differed significantly in perceptions of IT being toxic to women, t(1547)=2.37, p=.01. Specifically, the results indicate that women feel that IT is less toxic to women than men do.
However, women and men did not differ in perceptions of IT being less open to diversity.
With respect to social barriers, women reported greater perceptions of barriers for people like them than
did men, t(1048)=3.09, p<.01. Women also reported greater perceptions of barriers for people of their
gender than did men, t(1048)=8.99, p<.001.
Men perceived that society imposes greater barriers on people of their race than did women, t(1048)=2.19,
p=.02. We did not find a significant difference between women and men in perceptions of barriers for
people of their social class.
Following these analyses of gender differences collapsed across ethnicities, we examined how gender and
ethnicity could explain perceptions of the IT field and social barriers when considered together. For each
question, we conducted a 2 (gender) x 4 (ethnicity) ANOVA including the interaction between gender and
ethnicity. All post hoc comparisons following ANOVAs used the Tukey method to adjust p-values for
multiple comparisons. Post hoc comparisons are shown below in Table 2.
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Table 2. Significant post hoc contrasts for ANOVAs for each dependent variable
Regarding toxicity to women, the gender x ethnicity interaction was not significant. Interestingly, gender
did not have a significant main effect, but ethnicity did, F(3, 1407)=4.17, p<.01. Post hoc comparisons
suggest that African-Americans perceived IT professions as more toxic to women than other professions
compared to Asian-Americans, t(1407)=2.63, p=.04, and European-Americans, t(1407)=4.27, p<.001.
Thus, both African-American men and women on average seem to perceive the IT workplace to be toxic to
women than do European-Americans.
Results were similar regarding openness to diversity. The gender x ethnicity interaction was not significant.
Gender did not have a significant main effect, but ethnicity did, F(3, 1407)=12.20, p<.001. Post hoc
comparisons suggest that African-Americans perceived IT professions as less open to diversity than other
professions compared to Asian-Americans, t(1407)=3.29, p<.01, and European-Americans, t(1407)=7.80,
p<.001. In addition, Hispanics perceived IT professions as less open to diversity than other professions
compared to European-Americans, t(1407)=3.15, p<.01. These results regarding toxicity of IT professions
suggest that ethnicity is a more important factor than gender in perceptions of the IT professions being
toxic. Moreover, it is ethnicities that tend to be underrepresented (e.g., African-Americans and Hispanics)
in the field that have greater perceptions of workplace toxicity.
Regarding social barriers, the gender x ethnicity interaction was not significant in explaining perceived
barriers for “people like you.” However, main effects were significant for both gender, F(1, 939)=4.64, p=.03
and ethnicity, F(3, 939)=11.79, p<.001. Women reported greater barriers for people like them than did men,
t(939)=2.33, p=.02. African-Americans reported greater barriers for people like them compared to AsianAmericans, t(939)=4.65, p<.001 and European-Americans, t(939)=7.69, p<.001. Additionally, Hispanics
reported greater barriers for people like them than did European-Americans, t(939)=3.05, p=.01.
The gender x ethnicity interaction was not significant in explaining perceived barriers for “people of your
gender”. However, main effects were significant for both gender, F(1, 939)=6.89, p<.01 and ethnicity, F(3,
939)=9.96, p<.001. Women reported greater barriers for people of their gender than did men, t(939)=4.90,
p<.001. African-Americans reported greater barriers for people of their gender compared to AsianForty-First
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Americans, t(939)=4.64, p<.001 and European-Americans, t(939)=8.84, p<.001. Additionally, Hispanics
reported greater barriers for people of their gender than did European-Americans, t(939)=3.63, p<.001.
The gender x ethnicity interaction was significant in explaining perceived barriers for “people of your race,”
F(3, 939)=3.17, p=.02. Black women reported greater barriers due to their race than Hispanic women,
t(939)=3.50, p<.01. African-American men and Hispanic men did not differ significantly in this perception.
Among men, Hispanics reported greater barriers due to their race than did Asians t(939)=2.92, p=.02.
Across both sexes, African-Americans reported greater barriers due to their race than European-Americans,
t(939)=15.79, p<.001 and Asians, t(939)=6.64, p<.001. Across both sexes, Hispanics reported greater
barriers due to their race than did European-Americans, t(939)=6.73, p<.001. Additionally, we examined
gender differences within races. African-American women reported greater barriers due to their race than
did African-American men, t(939)=2.03, p=.04. European-American women reported fewer barriers due
to their race than did European-American men, t(939)=-2.63, p<.01.
The gender x ethnicity interaction was not significant in explaining perceived barriers for “people of your
social class”. The main effect for gender was not significant, but the main effect for ethnicity was, F(3,
939)=22.08, p<.001. Post hoc comparisons showed that African-Americans perceived greater barriers for
people of their social class compared to Asian-Americans, t(939)=5.65, p<.001 and European-Americans,
t(939)=9.76, p<.001. Hispanics also perceived greater barriers for people of their social class than did
Asian-Americans, t(939)=3.14, p<.01, and European-Americans, t(939)=4.59, p<.001.

Conclusion
An interesting finding arises in that men tend to see the IT workplace as being more toxic toward women
than women see it, but women see society as having more barriers toward women having an IT career than
men do. This means that it may not be workplace toxicity that is preventing women from joining IT.
However, IT is not perceived to be particularly non-toxic—especially to African-Americans and Hispanics.
This suggests that more can be done make the IT workplace more welcoming for ethnic minorities. Hispanic
and African-American people also perceived greater social barriers. Therefore, more resources need to be
directed toward addressing the greater problem (i.e., social barriers to pursuing IT careers).
Corporations oversee their own workplace and can take direct actions to address workplace toxicity.
Conversely, solving societal problems is much more difficult. Education is one way that can help change
societies. Thus, universities and professors should take actions to change the perceptions of society, and in
particular, the demands and expectations placed on young people. Our results also suggest that to make IT
more diverse, academics rather than corporations need to take the lead, and corporations need to support
academics in trying to convey a better set of social norms about the expectations of women and minorities
in IT.
Finally, we found mixed evidence for intersectionality in explaining the diversity balance in IT. The
interaction between gender and ethnicity was significant for only one barrier. Although additive effects were
present for gender and ethnicity for several questions, the interactive effect expected from intersectionality
theory usually not present.
The next step in this research will be to explore the specific barriers that people perceive by interviewing
different subgroups. Interviewing has been used before to uncover the experiences of ethnic minority
women in STEM fields. Interviewing will help us identify the specific barriers that different minorities
perceive in IT. This will add to our knowledge about diversity imbalance and help us develop effective
strategies for addressing this problem.
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